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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to load current control circuit equipment with an 
overcurrent-protection function. The load current control circuit equipment with an overcurrent- 
protection function of this invention is suitably applied to an internal combustion engine's intake-air- 
flow control valve equipment. 
[0002] 

[Description of the Prior Art] JP,62-13684,B is indicating the solenoid coil drive control circuit of H 
bridge type of the solenoid coil for a control-of-flow rotation valve drive. This solenoid coil drive 
control circuit prepares the inverter circuit which consists of a high side switch and a low side switch, 
respectively in the both ends of a solenoid coil, enables bidirectional energization by those closing 
motion, and controls the displacement direction and the amount of displacement of an actuator 
according to the energization direction and an energization current value. 

[0003] Moreover, there are some which have the closed coil and open coil by which energization control 
is carried out with a respectively single switching means as other control-of-flow rotation valves. A 
valve element is held by detent torque etc. in a middle opening location, and he displaces to a close by- 
pass bulb completely or an open position with the energization current increase to both directions, and is 
trying for opening not to serve as abnormalities (a close by-pass bulb completely or open position) by 
failure of energization cutoff mode with the control-of-flow rotation valve of these bidirectional 
energization method at the time of ******. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned control-of-flow rotation 
valve, if the closed-circuit failure of a switching means (for example, power transistor) or a coil arises, 
an overcurrent flows, opening can serve as abnormalities or possibility that a bigger current than the 
maximum allowed current or a maximum rating current will continue and flow in a coil, and will also 
derive failure of other circuit elements according to an overcurrent can be considered. 
[0005] In order to prevent overcurrents, such as such a short-circuit current, it is usual to make 
overcurrent-protection components, such as a fuze and PTC, build in a circuit conventionally. However, 
extending an overcurrent-protection component one by one caused complication of structure, and 
extension of a production process for such every circuit apparatus, and the viewpoint of manufacture 
cost reduction to operation was difficult. It sets it as the purpose to realize the load current control circuit 
equipment with an overcurrent-protection function which can prevent an overcurrent, without making 
this invention in view of the above-mentioned trouble, and causing complication of structure, and 
extension of a production process. 
[0006] 

[Means for Solving the Problem] wiring whose 1st configuration of this invention carries out series 
connection of a load and the switching means between a high order power supply terminal and a lower 
order power supply terminal - the predetermined field of a conductor - said wiring, while being formed 
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with the same material as a part of other fields [ at least ] of a conductor said - others - it is load current 
control circuit equipment with an overcurrent-protection function characterized by consisting of a 
narrow field which has the cross-sectional area narrower than a field, and is melted by energization of a 
twice [ predetermined ] as many overcurrent as the maximum allowed current of said load and said 
switching means. 

[0007] the 2nd configuration of this invention - said load - electromagnetism -- it consists of a drive 
coil of the control-of-flow rotation valve of a drive type, and said switching means is characterized 
[ further ] by the point including the switch which closing motion control is carried out in a drive circuit, 
and is intermittent in the energization current of said drive coil. The 3rd configuration of this invention 
is characterized [ further ] by the point that said narrow field has wiring width of face narrower than a 
field besides the above, in the 1st or 2nd configuration of the above. 

[0008] the 4th configuration of this invention - the 3rd configuration of the above - setting - said 
wiring - it is characterized [ further ] by the point that a conductor consists of conductive foil of the 
printed-circuit board which carries said switching means, the 5th configuration of this invention the 
3rd configuration of the above - setting - said wiring - it is characterized [ further ] by the point that a 
conductor consists of a printed wiring layer formed in the ceramic wiring board of the hybrid IC which 
carries IC chip as said switching means. 

[0009] the 6th configuration of this invention - the 1st or 2nd configuration of the above - setting - 
said wiring - it is characterized [ further ] by the point that a conductor consists of a wirebonding line 
connected to IC chip as said switching means. The 7th configuration of this invention is set in the 2nd 
configuration of the above. Further said switching means The 1st switch which connects a high order 
power supply terminal to the end of said drive coil, and the 2nd switch which connects a lower order 
power supply terminal to the end of said drive coil, The 3rd switch which connects said high order 
power supply terminal to the other end of said drive coil, It consists of an H bridge circuit which is 
intermittent in the energization current of the drive coil of the control-of-flow rotation valve of a drive 
type, it constitutes from the 4th switch which connects said lower order power supply terminal to the 
other end of said drive coil - having ~ electromagnetism - wiring to which said narrow field connects 
said high order power supply terminal and said 1st and 3rd switches - wiring which connects a 
conductor, or said lower order power supply terminal and said 2nd and 4th switches — it is characterized 
[ further ] by the point formed in one of the conductors. 

[0010] The 8th configuration of this invention is further characterized [ further ] by the point of having 
the function in which a valve element returns to a middle opening location at the time of un-energizing, 
in the 7th configuration of the above. The 9th configuration of this invention is characterized [ further ] 
by the point which is what intercepts the energization current to said drive coil at the time of said 
opening fault detection while said drive circuit compares the potential of the edge of said drive coil with 
the control voltage impressed to the control terminal of each of said switch and it detects opening failure 
of said each switch further in the 7th configuration of the above. 

[001 1] The 10th configuration of this invention is further characterized [ further ] by the point that said 
drive circuit and said switching means are installed inside by housing of said control-of-flow rotation 
valve, in the 2nd configuration of the above. The 1 1th configuration of this invention has the connector 
area to which an electric supply plug is further connect by said housing possible [ desorption ] in the 
10th configuration of the above , said switching means and a drive circuit are build in IC module install 
inside by said bulb housing , and the terminal of said IC module is characterize [ further ] by the point 
which projects in said connector area possible [ desorption ] for the terminal of said electric supply 
plug , and serves as the terminal of said connector area . 
[0012] 

[Function and Effect(s) of the Invention] the 1st configuration of this invention - wiring of a circuit - 
the narrow field which harrow-ized the cross section of a conductor and formed it melts to an 
overcurrent, and overcurrent energization is prevented. A short-circuit current can be prevented without 
arranging overcurrent-protection components, such as a fuze and PTC, if it does in this way. 
[0013] the 2nd configuration of this invention - the 1st configuration of the above - setting - further - 
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a load ~ electromagnetism — consisting of a drive coil of the control-of-flow rotation valve of a drive 
type, a switching means includes the switch which closing motion control is carried out in a drive 
circuit, and is intermittent in the energization current of a drive coil. If it does in this way, the short- 
circuit current of a control-of-flow rotation valve can be prevented, the 3rd configuration of this 
invention — the 1st or 2nd configuration of the above — setting — further — wiring — the cross section is 
reduced by narrow-ization of the wiring width of face of a conductor. Usually, wiring width of face can 
be freely set up with an etching mask or a printing mask, and it has the outstanding advantage of not 
needing extension of a production process. 

[0014] the 4th configuration of this invention - the configuration of the above 3 - setting — further - 
wiring — since a conductor consists of conductive foil of the printed-circuit board which carries a 
switching means, a setup of the wiring width of face of the etching mask of this conductive foil can 
realize a narrow field, and there is an advantage without process extension that generation of heat by the 
conventional current in this narrow field cannot have a bad influence on a switching means (usually 
semiconductor device) easily. 

[0015] the 5th configuration of this invention - the 3rd configuration of the above - setting — further -- 
wiring, since a conductor consists of a printed wiring layer formed in the ceramic wiring board of the 
hybrid IC which carries IC chip as a switching means A setup of the wiring width of face of the printing 
mask of this printed wiring layer can realize a narrow field, and there is an advantage without process 
extension that generation of heat by the conventional current in this narrow field cannot have a bad 
influence on a switching means (usually semiconductor device) easily. 

[0016] the 6th configuration of this invention - the 1st or 2nd configuration of the above - setting - 
further — wiring — since a conductor consists of a wirebonding line connected to IC chip as a switching 
means, it has the advantage that there is no process extension. According to the 7th configuration of this 
invention, the overcurrent energization to H bridge circuit and the whole drive coil can be intercepted by 
melting of a narrow field. 

[0017] According to the 8th configuration of this invention, by melting cutoff of a narrow field, since a 
valve element returns to a middle opening location, it can prevent that a flow rate changes suddenly to 
the maximal value or the minimal value by narrow field fusing for an overcurrent protection. Since 
according to the 9th configuration of this invention opening failure (defective continuity) of each switch 
is detected simply and a disconnect command is outputted to each switch, it can respond to both opening 
failure and closed-circuit failure. 

[0018] According to the 10th configuration of this invention, the wiring resistance between a switching 

means and a drive coil can be reduced, the electric resistance of this part can be reduced, and generation 

of heat of this part can be controlled at the time of overcurrent energization. According to the 1 1th 

configuration of this invention, a configuration becomes still easier. 

[0019] 

[Example] 

(Example 1) One example of the load current control circuit equipment with an overcurrent-protection 
function of this invention is hereafter explained with reference to drawing 1 - drawing 2 . Drawing 1 
shows the solenoid coil drive control circuit equipment of H bridge type bidirectional energization 
method. 

[0020] Resistance rl-4 the diodes D1-D4 for NPN power transistor (switch as used in the field of this 
invention) Tl - T-four, and surge current absorption and for base current limiting constitute H bridge 
type bidirectional energization control circuit (switching means as used in the field of this invention) 1, 
and they consist of power IC of a one chip in fact. This energization control circuit 1 energizes by the 
switching control of signal levels Vsl and Vs2 to the coil 61 of a rotary solenoid 6 with the current 
value in the predetermined duty ratio to the predetermined energization direction. That is, energization 
control to the 1st predetermined direction can be performed by duty control of a signal level Vsl, and 
energization control to an opposite direction can be performed by duty control of a signal level Vs2. 
[0021] 2 is a controller (drive circuit as used in the field of this invention) which generates these signal 
levels Vsl and Vs2, and consists of ICs of a one chip in fact. This controller 2 generates the carrier pulse 
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signal of predetermined frequency which has the ON duty ratio which carries out proportionally 
[ abbreviation ] in the magnitude of the input opening electrical potential difference which consists of a 
digital signal as one of the signal levels Vsl and Vs2, and the signal level of another side makes a 
transistor turn off. 

[0022] Thereby, the rotation angle of a rotary solenoid 6 serves as opening according to it in the 1st 
direction, when a signal level Vsl has a predetermined duty ratio, when a signal level Vs2 has a 
predetermined duty ratio, it serves as opening according to it in an opposite direction, and when both the 
signal levels Vsl and Vs2 are low level, it sen/es as predetermined middle opening (this example 50% 
opening). 

[0023] In this example, as described above, the energization control circuit 1 and a controller 2 consist 
of an IC of a one chip, respectively, these IC chip is held according to an individual by the IC package, 
respectively, and these IC packages are carried on the printed circuit board which is not illustrated, 
therefore, in the circuit of drawing 1 , it is the terminal (a terminal - not shown) which wiring of those 
other than IC1 and 2 is formed with the copper foil pattern on a printed circuit board (not shown), and 
power supply terminals 3 and 4 and output terminals 7 and 8 are fixed to the edge of a printed circuit 
board, and is connected to the above-mentioned copper foil pattern. 

[0024] Next, the focus of this example is explained below, a part of high order power-source line 9 
which consists of copper foil of a printed circuit board (not shown) in this example ~ wiring width of 
face of Field A is narrow-ized as shown in drawing 2 . For example, in this example, it is carried out to 
1/10 or less [ of other fields B of the high order power-source line 9 ]. Since resistance calorific value is 
proportional to the square of an energization current, if a 5 times as many short-circuit current as the 
maximum rating current (average current in the case of 100% of duty ratios) imax flows, generation of 
heat of this part will become 25 times at the time of maximum rating current energization. Moreover, the 
calorific value of one 250 times [ at the time of energizing a maximum rating current to other parts of 
the high order power-source line 9 ] the unit length of this is obtained, and Field A (narrow field as used 
in the field of this invention) is melted in part. 

(Example 2) others ~ an example is explained with reference to drawing 1 and drawing 2 . 

[0025] In this example, the whole circuit shown in drawing 1 serves as a hybrid IC. That is, in the circuit 

of drawing 1 , H bridge type bidirectional energization control circuit 1 and a controller 2 consist of an 

IC chip (not shown) carried by the flip chip face down method or the wirebonding method on the 

alumina wiring substrate (not shown), and wiring (the high order power-source line 9 is included) of 

others of drawing 1 is printed, calcinated and formed on this alumina wiring substrate. 

[0026] and a part of high order power-source line 9 of this printed wiring layer printed and calcinated - 

wiring width of face of Field A is narrow-ized as shown in drawing 2 . If it does in this way, the same 

effectiveness as an example 1 can be done so. 

(Example 3) others - an example is explained with reference to drawing 5 . 

[0027] In this example, the energization control circuit (H bridge circuit) 1 of drawing 1 is accumulated 
by single IC chip, and the controller (drive circuit) 2 is similarly accumulated by single IC chip. The 
energization control circuit (H bridge circuit) 1 is carried on the alumina substrate 10, and the alumina 
substrate 10 is carried in the metal casing 1 1 which serves as a heat sink. In addition, in drawing 5 , only 
the pars basilaris ossis occipitalis of metal casing 1 1 is illustrated, and in order to simplify an 
understanding, illustration of the covering device of metal casing 1 1 is omitted. On the other hand, a 
controller (drive circuit) 2 is also carried on the alumina substrate 12, and the alumina substrate 12 is 
carried in metal casing 11. However, a controller (drive circuit) 2 carries out an illustration abbreviation 
in drawing 5 . And the high order power supply terminal 14 is fixed to the alumina substrate 12, and this 
high order power supply terminal 14 is connected to the high order power-source edge of the 
energization control circuit 1 by the wirebonding line 13. 

[0028] In this example, by making the cross-sectional area of the wirebonding line 13 below into a 
predetermined value, this wirebonding line 13 can be melted to an overcurrent, and the same 
effectiveness as each above-mentioned example can be done so. 

(Example 4) Next, the example which applied the circuit apparatus of this example to the air flow 
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control valve (control-of-flow rotation valve as used in the field of this invention) is explained with 
reference to drawing 4 and drawing 6 - drawing 10 . However, the sign in these drawings is attached 
independently of drawing 1 , drawing 2 , and drawing 5 . 

[0029] The axial sectional view of the air flow control valve of this example is shown in drawing 6 and 
drawing 7 . This air flow control valve has the housing 1 which consists of a resin Plastic solid, and 
housing 1 consists of the bulb housing section 1 1 which has the both-ends opening cylinder-like bulb 
hold space 10, and the solenoid housing section 12 really formed in the shaft-orientations end of the 
bulb housing section 1 1 . It is stuck to a color 2 by the inner skin of the bulb housing section 1 1 which 
faces the bulb hold space 10, and the ball bearing 3 of a pair is inserted in the both ends of the bulb 
housing section 1 1 through the color 2. These ball bearings 3 are supported for the rotation shaft 4, 
enabling free rotation, and a valve element 5 is located between the ball bearings 3 of a pair, and is being 
fixed to the revolving shaft 4. 13 is a plate which is inserted in right end opening of the bulb housing 
section 1 1, and closes it. Partition formation of the cylindrical shape-like valve chest S is carried out by 
the inner skin of a color 2, and the end face of both the ball bearings 3. 

[0030] The valve chest S is open for free passage to external airstream appearance space through the 
main outflow hole 14 by which opening was carried out to the peripheral wall of outflow port 14a by 
which was open for free passage to external airstream close space through incurrent pore 1 la by which 
opening was carried out to the peripheral wall of the inflow port 21 by which opening was carried out to 
the color 2, and the bulb housing section 1 1, and opening was carried out to the color 2, and the bulb 
housing section 1 1 . Opening control of the outflow hole 14 is carried out by rotation of a valve element 
5, and, thereby, a flow rate is controlled. 

[003 1] The solenoid housing section 12 adjoins the bulb hold space 10, and has the valve chest S, the 
magnet Rota hold space 16 of the shape of a both-ends opening cylinder formed in the same axle, and 
the coil hold space 17 of the shape of a both-ends opening cylinder formed in the right angle, without 
adjoining the upper part of the magnet Rota hold space 16, and intersecting the magnet Rota hold space 
16. The magnet Rota space 16 and the coil hold space 17 are open for free passage with the free passage 
aperture 18. The coil section (drive coil) 61 of the rotary solenoid 6 shown in drawing 8 is inserted in the 
coil hold space 17, and base 62a of York 62 of a rotary solenoid 6 is held in the magnet Rota hold space 
16. 

[0032] The permanent magnet 63 is being attached and fixed to the left end section of the rotation shaft 
4, and a permanent magnet 63 is inserted in the magnet Rota room 16, and is held in opening 62b by 
which opening was carried out to base 62a of York 62 free [ rotation ]. 19 is a plate which is inserted in 
left end opening of the magnet Rota room 16, and closes it. The ** type front view of a rotary solenoid 6 
is shown in drawing 8 . 

[0033] By controlling the magnitude and the direction of a current which flow in a coil 61, the amount 
of magnetic flux which flows the magnetic circuit which consists of York 62 which consists of a soft 
magnetic material, respectively, and a core 64 changes, and the center position and magnitude of the 
magnetic pole which faces opening 62b of base 62a of York 62 change with these change. 
Consequently, these magnetic poles produce the magnetic pole, suction, or repulsion formed in the 
permanent magnet 63 fixed to the rotation shaft 4, and a permanent magnet 63 and the rotation shaft 4 
rotate after all by the magnitude of the current which flows in a coil 61, and control of a direction. 
[0034] Moreover, when the current which flows in a coil 61 is set to 0, a permanent magnet 63 stops to 
the predetermined mid-position by own magnetism. Like the after-mentioned, a passage air flow rate 
changes with rotation of this valve element 5, as shown in drawing 4 . The drive circuit of this example 
is explained with reference to drawing 3 . This drive circuit constitutes the controller (drive circuit) 2 of 
drawing 1 from a logical circuit which consists of a flip-flop 101, an inverter 102, AND circuits 103 and 
104, OR circuit 105, and exclusion NOR circuits 106 and 107, and explains that actuation below. This 
logical circuit is for intercepting the energization to a drive coil 61 and carrying out the forcible shift of 
the opening of a control-of-flow rotation valve in the predetermined mid-position (this example 50% 
flow rate) at the time of opening failure of the switch Tl of H bridge circuit - T four. 
[0035] On the other hand, H bridge circuit has the transistor (switch) Tl - T-four, and surge current 
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absorption diodes D1-D4 and the base current-limiting resistance rl-r4 like drawing 1 . In this H bridge 
circuit, the collector of a transistor Tl is connected to high order power supply terminal +V through the 
wirebonding line which is not illustrated, the emitter of a transistor T2 is grounded and the node CI of 
the emitter of a transistor Tl and the collector of T2 is connected to the end of a drive coil 61. Similarly, 
the collector of transistor T3 is connected to high order power supply terminal +V through the above- 
mentioned wirebonding line, the emitter of transistor T four is grounded, and the node C2 of the emitter 
of transistor T3 and the collector of T four is connected to the other end of a drive coil 61. 
[0036] Hereafter, actuation of the drive circuit of drawing 3 is explained. 

(A switch Tl - always [ T-four forward ]) In always [ of a switch Tl - T four / forward ] Since it is 
beforehand reset by the reset signal and anti-Q output terminals of a flip-flop 101 output high level It is 
based on the duty ratio signal (PWM signal) Sd inputted into the signal input terminal 120. The output 
of AND circuit 103 follows the duty ratio signal Sd, and is set to the duty ratio signal Sd being high- 
level at the time of high level, and, on the other hand, as for the output of AND circuit 104, the duty 
ratio signal Sd serves as a low level by signal reversal by NOT circuit 102 at the time of high level. 
[0037] Therefore, when the duty ratio signal Sd is high-level (henceforth on-duty), a transistor T2 and 
T3 turn on and a transistor Tl and T four turn off On the other hand, when the duty ratio signal Sd is a 
low level (henceforth off-duty), a transistor T2 and T3 turn off and a transistor Tl and T four turn on. To 
a drive coil 61, the current il of an one direction flows by ON of a transistor Tl and T four, and current 
i2 of an opposite direction flows to a drive coil 61 by ON of a transistor T2 and T3. 
[0038] That is, in this example, the transistor Tl and T four which make one pair of a switch, and the 
transistor T2 and T3 which make the pair of another side of a switch always perform complementation 
(KOMPURIMENTARI) actuation. Hereafter, this H bridge circuit control system is called 
complementary energization method. Naturally, by this complementary energization method, in each 
period of an PWM carrier signal, a current il and current i2 flow and it can consider that an average 
current (il-i2) flows to a drive coil 61. According to this complementary energization method, control is 
easy and, moreover, the linearity of the relation between a duty ratio and opening (average current) 
improves. 

[0039] The relation of this duty ratio signal Sd and flow Q is shown in drawing 4 . If a part for the 
reactance of the drive coil 61 which is a load at a sake when now and an understanding will be 
simplified, if minimum flow Q min as which the duty ratio of the duty ratio signal Sd is determined 
from 0 by leakage of a valve to dl flows and the duty ratio of the duty ratio signal Sd is set to dl is 
disregarded, the duty ratio of dl and current i2 will be set to 1-dl by the duty ratio of a current il like 
the above-mentioned explanation, and 2d of comprehensive duty ratios is set to 1-1 . 
[0040] In this example, if it becomes beyond the duty ratio signal Sd, a valve will open substantially, 
and it is set up so that flow Q may increase. Therefore, if the duty ratio signal Sd becomes 50%, a 
comprehensive duty ratio will be set to 0 and it will become the same as un-energizing, and as 
mentioned above, a permanent magnet 63 will rotate by own magnetism in the most stable location (this 
location is made into 50% of flow rates) at this time. 

[0041] Furthermore, if a valve will serve as a close by-pass bulb completely substantially if a current 
will be reversed by a comprehensive duty ratio (2dl-l) serving as forward if the duty ratio of the duty 
ratio signal Sd is increased, and the duty ratio of the duty ratio signal Sd is set to d2, and the duty ratio 
of the duty ratio signal Sd is set to 1, a comprehensive duty ratio (2dl-l) will also be set to 1, and will 
serve as all energization to an opposite direction. 

[0042] If it explains concretely and an average current will be increased little by little to a coil 61 to an 
one direction, along with it, it will draw [ N pole of a permanent magnet 63, N pole where the south pole 
is formed in opening 62b of York 62 by facing the south pole, and ] in, will oppose, and will rotate to a 
clock hand of cut from the above-mentioned air gap minimum angular position to the rotation angular 
position according to the duty ratio of a current. The energization direction of an average current is 
rotated in the direction of a counter clockwise by the principle opposite, then same naturally from the 
above-mentioned air gap minimum angular position to the rotation angular position according to the 
duty ratio of a current. 
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If a transistor Tl carries out opening failure, the potential of a node CI will serve as as [ low level ]. (at 
the time of opening failure of a switch) Since the potential of a node CI will become high-level with as 
and the base electrical potential difference of a transistor T2 will be swung at this . time if a transistor T2 
carries out opening failure If the output voltage of AND circuit 103 and the potential of a node CI are 
inputted into the EX-NOR (coincidence) circuit 106 High level is inputted into the set input terminal of 
a flip-flop 101 through OR circuit 105 at the time of a transistor Tl or opening failure of T2. Anti-Q 
output terminals of F/F101 serve as a low level, AND circuits 103 and 104 are turned off, a transistor Tl 
- T four are intercepted, and flow Q serves as the amount Qn of intermediate flow. 
[0043] Similarly, if transistor T3 carries out opening failure, the potential of a node CI will serve as as 
[ low level ]. Since the potential of a node CI will become high-level with as and the base electrical 
potential difference of transistor T four will be swung at this time if transistor T four carries out opening 
failure If the output voltage of AND circuit 104 and the potential of a node C2 are inputted into the EX- 
NOR (coincidence) circuit 107 High level is inputted into the set input terminal of a flip-flop 101 
through OR circuit 105 at the time of opening failure of transistor T3 or T four. Anti-Q output terminals 
of F/F101 serve as a low level, AND circuits 103 and 104 are turned off, a transistor Tl - T four are 
intercepted, and flow Q serves as the amount Qn of intermediate flow. 
(Example 5) others - an example is shown in drawing 9 - drawing 1 1 . 

[0044] It has the same structure fundamentally with what also shows this air-flow-rate valve to drawing 
6 - drawing 7 . However, the configurations of the rotary solenoid 6 built in the solenoid housing 12 
differ. Hereafter, the rotary solenoid 6 of this example is explained. Into the bulb housing section 1 1 and 
the solenoid housing section 12 fabricated by one, insert molding of the drive coil 61 around which the 
bobbin 202 was looped is carried out. The core 64 was inserted in the bobbin 202 and the arm sections 
62b and 62c of the pair of York 62 are in contact with the both-ends side of a core 64. The arm sections 
62b and 62c have extended from base 62a of York 62 to the drive coil 61 side, and York 62 constitutes 
the closed magnetic circuit of a drive coil 61 with the core 64. 

[0045] The rotation shaft 4 is inserted in the magnet Rota hold space 16 formed in base 62a free 
[ rotation ], and the permanent magnet 63 is being attached and fixed to the rotation shaft 4. Hereafter, 
the description part of this example is explained. As shown in drawing 9 , in this example, from the end 
section of the solenoid housing section 12, rectangular pipe-like connector area 12a was formed in the 
axial center Mv of a bulb, parallel, and the axial center and right angle of a drive coil 61 at one, and it 
has projected. 

[0046] And septum 12b is separated so much at the pars basilaris ossis occipitalis of connector area 12a, 
the circuit apparatus hold space 18 is opened for free passage and formed in the solenoid hold space 17, 
and the IC module 200 is held in this circuit apparatus hold space 18. The IC module 200 has the 
structure shown in drawing 5 , an alumina wiring substrate is fixed in the good metal package of heat 
dissipation, IC chip is fixed to this alumina wiring substrate, and required wirebonding is made. 
Moreover, electric insulation of the power supply terminal 21 1 with which the end was fixed to the 
alumina wiring substrate, an input terminal 212, and the earth terminal 213 being carried out with 
hermetic sealing from the above-mentioned metal package, septum 12b is penetrated, in connector area 
12a, it projects to an axial center Mv and parallel, and the terminal of this connector area 12a is made to 
serve a double purpose. 

[0047] Moreover, the output terminals 214 and 215 which constitute the nodes CI and C2 of H bridge 
circuit have projected to the opposite side similarly. As the terminals 216 and 217 of a pair have 
projected in the direction of an axial center of a drive coil from the bobbin 202 and it is shown in 
drawing 1111 on the other hand, output terminals 214 and 215 are pressed fit in a right angle, 
respectively, and are electrically connected to the crevice of the point of terminals 216 and 217. 
Naturally, the both ends of a drive coil 61 are connected to these terminals 216 and 217. 
[0048] Although manufacture is performed by forming housing 1 by the insertion resin fabricating 
method where a drive coil 61 and the IC module (the drive circuit and switching means as used in the 
field of this invention) 200 are set in metal mold, it is also possible to form housing 1 beforehand and to 
insert them in. According to this example, since the terminals 21 1-213 of the IC module 200 make the 



http ://www4 . ipdl . ncipi .go.j p/cgi-bin/tran_web_cgi_ejj e 



9/19/05 



m JP,07-307435,A [DETAILED DESCRIPTION] 



Page 8 of 8 



terminal of connector area 12a of equipment serve a double purpose, a configuration becomes easy and 
resistance reduction and improvement in dependability can be aimed at. 

[0049] Moreover, in this example, the metal casing of the IC module 200 is close to arm section 62c of 
York 62, and the heat of the IC module 200 can do so the extremely excellent effectiveness of radiating 
heat good through arm section 62c of York 62 which consists of the magnetic substance. In addition, an 
electric supply plug (not shown) with three receptacles is inserted in connector area 12a, and these 
receptacles can connect with a power supply terminal 21 1, an input terminal 212, and an earth terminal 
213 according to an individual. 



[Translation done.] 
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